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re L x t e c t e d ,  how you would then d e t e m n e  when you 
nave a aeter;oration enougr, t h a t  we would be 

. rpr"C-'Di: 
&d. 'L -L . . - " .  

.-- 
: l L  

i ' C 1 )  255-3513 Page 371 to P a g e  7 4  



_ -  
I 375 

educat ion was a t  t h e  Sauth Dakota School of Mifies 
and Technology i n  meteorology and Metropol i tan S ta te  

I'r not going t o  go, again,  through h i s  
crolect  experience,  b J t  what Bob i s  going t o  t a l k  
abcst i s  what he does best and t h a t  has t o  do wit!. 
tke  inputs  t o  t h e  modeling and going over what E?lr 
-- what went i n t o  t h e  EPA model and what went i n t c  
:he S t a t e  node! and what he th inks  t h e  best icsi;t t: 
the model i s  Going t c  be.  

MR. t;&!!!EF(: kii, what I ' d  l i ke  t c  expiair .  
2 1:t:Le b:: aim;: today  i s  we've beer. t a l k i n g  ski: 
ti;.e modelicg process i t s e l f ,  and i f  we do get t c  t:.~ 

ar,a:yses, we've beet t a l k in?  so m x t  about mode:ic;. 

:he nodeling process  ir. an o v e r a l l  cor,tex:, a:: :f 
7 2 ;  look a r  the nodeling p o c e s s  ani  break it wc, 
it has some key eiemects tha: are qair.5 t o  be the  

Bob Ran.: .  
1 .  

c: in;: we have t o  do incremeri: c o n s ~ ~ p t i o c  

 irk was ab le  t c  t a l k  a l i t t i e  b i t  ah.;: 

f the main i n p u t s  t h a t  there a x  
be gone over today, are 

e.~..:~sior. inser.tor:;, which I will address. 
F:, P a m ,  a li:tle la ter ,  will do a littie ci: cf 
s z e  metecrcloq &:a and some eiiec:s c i  
me-esrology d a t a ,  a:', of course, t n e  receFtcrs ,  ::!e 

te:rain an3 @:he: i c f c m a t i o n .  Ail cf :ha: 
&.._ -A.,tG-lor. ends 1 ' ~  a - i n c  i n t o  a compute: t a  c: s m  
calcclaticcs and t h e  cntpct from that :s tzar WE ex3 
2;  ge:t:cg soze F r e k c t e d  impacts ax! t ha t ' s  wh: 
we're t a l k i n g  about ,  i s  those  pred ic ted  inpacts. 

Wna: is it  we 30 with t9os0 pred ic te3  
icpacts once we've acne tha:? i iei l ,  I'r going t o  
snow hok. a key eiemenr of  t h a t  i s  how t h e  erissi2r. 
inventory i t s e l f  i s  handled, acd I'T, ccing t o  pcir: 
out some th ings  abost  :he way t h e  EPA d i d  t h e i r  
E L i S S i G T ,  i!lVePtCIy, as well as what t h e  S ta te  d13 
..> t b ,  * -  t h e i r s .  

ke 've beee t a i k i n g  a l i t t l e  k t  a h : :  :he 
PS2 incremen; i y a c t s  and how r e a l l y  wka: :he -- 
wha: we're t a l k i n g  abo.;: i s  a n e t  chance i n  a i r  
qxal::y in a t r iggered p l a n n i y  area, arid as i t  
' I l r r  L ~ - ~ . S  o::, the wwle S:ate of Nsrth Dakota was 
:::ooe:e:' .i ir. 157;. hr.d how i s  this  cszpared :C 
base!ine coxi:t:o~s, and when yoi: say "conpared t o ,  I' 

we've been t a l k i n g  a l o t  about a p p l i c a b l e  changes 
and what i s  t h e  resul t  of those  a p p i i c a b l e  c r w y s .  

Fell, we take  t h e  c u r r e n t  e~.issions,  rcc 
the?, throcgt t h a t  model so t h a t  we can g e t  an impact 
and we end up wi th  a currer,: i q a c t .  FE then a l so  
nee:' to take what t h e  b a s e l i n e  c o d i t i o n s  were ove: 

3 7 -  
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an:! here 's  a way t o  ca lcu la te  t h a t .  So i f  you aon' t  
cave ar.y real m t a ,  here ' s  the  way t o  do tna:. . 

Pa wnat we're doing i s ,  we're taking tnese 
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I j?: 
:C say what is a b e s t - f i t  equation. So we didn't 
;ook a t  t h i s  as an adlustmerit t o  A ? - 4 2 .  And AF-42 
~ 3 f . c  have a very s x i l a r  e p a t i c n .  Ins tead ,  we 
Icoaed a: a !cr cf d i f fe rer i t  epa:icns. And I x 

you're  t a l k i n g  about, a b c z  
says you c'ap. a d j u s t  wna: 

E P - 4 2  does based on t h a t  a l k a l i n i t y .  
said, let's l u s t  f i n d  a s i t e - s p e c i f i c  f a c t o r  and a 
b e s t - f i t  rcatherriat:ca! approach, 

: ;Kay. Follov ap to tha:, twc 

Ins tead ,  we 

,105 have obtained the11 ma! f:oK 

.clG..-lIc A c < . - G  " . :- . A T L  2- I " *  -*-.. L:f c :  t L e  ;I:::C1s:,r o f  :ne 
- ^ C c r - , . , n " . .  t i - +  ...C-.."."l"yj i l l d i  tne  ::are has a s e j  ir. 1:s araf :  
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Federal Land Wanagers and the EPA as part of the 
IWAQM group wanted to get beyond t o  a phase 2 node:. 
I: coes no: consider terrain effects. 
:w3 1aye:s ir. the vertical so tha: :he wind 
variation of ne1gr.t is of l m t e a  resolution. It 

ive cnenical t:ansfo,m:icc 
i,cc:::m. So ;ne iiiF.QM group planned to replace 
~ e s o p n : f f  w::!. Calpuff after it did some researct 
lcio avaiiatile models for a pnase 2 approacn t c  
ccrrec: tnese st'.crtco 

I t  only has 

s f  and after fur:ne: 
ons, EPh rias propose: 

firs: ever preferrea lonc-rany 
:rar,spsrt FXE, :.?at kas e v w  prcposec. And t h a t  
h a s  :oce e: A::-A ~ l s : ,  2COC ir, Tne Federa: 
. G F " .  -u--.-*. S'OI 

^ .  

,k" ::?!'re tryir.; :o c2slca:ly gc 
:rAe co:~er,ts an:, get the wmle package 
:  ape later t x s  pee r  t c  prccdgate  

aye ccx:c:e3 sere 1iy:te: 
I^. A " " - ?  eva:,a:lcns cf Ca 

u ~ L ~ w ~ s e s .  h c - ,  :T.ESE x t a ~ a s e s  are expensive ar.: 
:?ere': n:: :c :  Fany of :her;. You nave t c  

-"'y .ange transpc:: 
" . - - p -  

far oL: an3 1: taKes a ;o: cf 
e;,:prer.: :o a: tr.;s. kacy of :re 
t we:? AEC: 1; :te e;.a:~at:o~ haye 
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I ;  
wind shear  has occurred,  would m i x  it t o  t h e  groan; 
n:; !us: i n  t h i s  width a s  we see  i n  panel  Ii, bu: :t 
woa;:! be or.lj. below t h e  he ight  o r  t h e  width i n  panel 
: 1, very F,;;::. a narrower and much more concectra:e:! 
irrgac: t o  t h e  ground. And t h i s  i s  a l m i t a t i o r i  ir. 

more time evolved :n t h e  t r a n s p o r t  of a p c f f ,  t h e  
more of these effec:s could be not taken i n t o  
a--C8.-' i" ...'.* 

-.; -c,p:ff and y o i ~  can imagine t h a t  t h e  f a r t h e r  arid the  

y evaluarior. s r u d i e s  IFPQ! repcr ted  
1:s pmse  2 a3cmer.t t h a t  Caipuff t r a l e c t o r i e s  

were i:. e:rx, a.x t h i s  i s  by looking a t  grashs f::: 
:be rex::, 02 tr,e order  cf 2: perce:: a:$ i t  c 
~e l ess  xa:. -- iS aegrees ,  tna: is. More tct:. L: 
aegrees. Ir.:s fc- :3~s K x k  Winges' ta lK tnat 

15, e m  very sophist:cated E O ~ E ~ S ,  canno: h t  3 

seye, espe:ia:!y a t  t h e  discances we're ta lkir i ;  
aboct, ar.5 m e  t o  t h e  narrowness of t h e  p l m e ,  a 2:- 
dezree ~ : c s  car, nave s igni f icar i t  e m :  ur,p!ica:ions. 

3r.ly gas :he t r a l e c t o r y  i n  e r ro r ,  bu t  t h e  ~ l 1 ~ ~ e s  
were genera l iy  o x e r v e d  t o  be top narrow r e l a t i v e  t: 

. .  , .  

. ,  1 .  

. >  

. .  , 

cbserv?tl3cs c: :ne FlLK ixpac: area.  
- 1 -  ". . .p-  - -  - I.. ? V L " Y  i" show yoc a 5ia;:x t h a t  

- - , ~ : ~ a ; e s  :t:s t c  t r y  :c show y x .  
we have c c n c e c t r a t ~ o r . .  And on t h e  X a x i s  we h a v e  

e n  t h e  Y a x i s  

4;. 
~ - 
: 1: degree arc. Arid we have i n  t h s  so~:: 

sc:: cf a hcr:zs::al de;ree a l o q  one cf x c s e  2::s, 

s t  t i .  L.,*S i s  -- every 1it:ie t i c k  mark i s  1C de;:ees, 

~ a b e l e d  s m i l a r i t y  dispersior! i s  ;he Frea i  , .  

a t i o n  across a:, a rc  -- across an 
t i o n .  And t h e  connected dots  a:e 

- f he a c t u a i  observa;ions of concen:rations. Fe LOKE 

F i m e d i a t e l y  t h a t  t h e  Calpcff p r e d i c t i o n  i s  high€: a: 
S t h e  peak a:,$ narrower i n  i t s  l o n g i t c i i n a l  ex ten t  
_. thar. the  observa t ions ,  which i s  e x a c t l y  wha: t h e  
_ _  prohiem i s  w::h :ts neglect ior i  or  nct Deicg ab le  :a 
.L take in:o a x o u n t  t h e  shear  e f f e c t s .  
_ _  

-: 

.. 

.. 

. ^  

. -  Here's awthe :  curve,  by t h e  way, cs ing  
-G:ffo:d c ~ t ; ~ ? ,  ~ h i c h  IS :nte:esting 

. -  . ~ e c z c s e  :: was men:ioned yesterday Kha: the  

nigner concer r ra t ions ,  but i n  ;his case i: was lower 
-: sc i t ' s  a c t u a l y  no t  always i n  one d i rec tLon.  El;: 

-1 i n  t h i s  case t h e  model, t h e  Caipuff mode:, shoued 
_ "  higher  impacts, mi;ch higher  observa t iozs ,  a 
-. displacement :ri angle  and too  narrov of a plwie.  
-.. No$, IWAQK a i so  looked i n t o  o ther  more 

advance2 mete3rolo;:cal d a t a  s e t s ,  because w i t h  
-1 observed da ta ,  such a s  a i r p o r t  d a t a  and bal loon I - -  -: s e x ,  a l l  t h a t  Calpuff can do i s  do i t s  bes t  t c  

. _  
- *  r Fasq" uli:-bA,IoId ' '  r . f n  o p t i o n  nigh: be assume3 :c l e a i  t c  
. -  . 

. .  

.. 
^. 

^. 

- _  
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Winas a r e  going i n  d i f f e r e n t  d i r e c t l o n s  

frorr t h e  to? o i  t h e  puff  t o  t h e  bottom of t h e  p u f f ,  
oecsing t h e  buff anc eventua l ly  t h e  puff would be 
a x e c  t o  t n e  ground m y b e  more, bu t  moaels won't ee 
a s l e  t o  accouc: for t h a t .  But I lust want  yo^ t c  
adel: or. t n e  f a c t  tha: t h e r e  i s  l m t e o  win3 
coveraqe ove: a la rge  volune and exten: of these 
p d f f s  here .  
izprovea. Generally speaking,  the winds vary less 
R:tr. neigr.: as yo, gc sp,  b2: st::: 1 t c i n e  we have 
~ e t t e :  :s.:e:a?e ir. ::,is a e p i c t i o r  of tLe i2 l aye rs ,  
s: i e  oe:ige: :G pnrsde th:s !?-layer ime! i c  tee  
mae.. ke o : ~  afre: mKin? ;:is oecisioc. 

If you Go t o  12 l a y e r s ,  i t ' s  much 

k ~ i r ,  tne Sf,eCtiC:, cf tne !tY5 d a t a ~ a s e ;  
C r -  ... c: is, Fe:ec:G,o;iCa: 

P - *  7 i L  

::.re? .-.3::5. 

cc;:-y 32:: be:z~,e a v a i l a b l e  ir. archive 
:x ha:lor.i: Featne: S e r ~ ~ c e .  An: :t s: kapTees 

as cne rr.odelir,g arch:ve -- as the  nodel evalua:ics 
~ t x i y .  Sc :hose res:l:s are nov sz:S]ect t o  
evaicatior., t n e  m , e  evalua:ioe k r tk .  Dakota d i d .  
I t  t x c s  o c t  tna: :he Rapid Update Cycle model i s  
c.x cf  the  xost aavacced weather-datb ga ther ing  
analysis systec.5 a v a i h b l e  :c trie xorid, nc: 
avziiable before S ?  

Daeota may not have stwbled upor. th:s befc:e :ow:. 
?he wea:he: d a t a  i s  ~pdatei every : o x  a d  

the  Katior.a: Wea:he: Service  F:O~;C~S sho:t-racge 
forecas:s a f t e r  c c l y  12 hou:s. 

soc::es cf 32% an:: nex s o x c e s  of d a t a .  Tr.e 
tra". L , i o n a l  6 

a t  a i r p o r t s  and bal loon soundifigs every !? ho-rs .  
Here's an example of a s u r f a c e  s t a t i c r .  a: an 
airport. For exaqle ,  i t ' s  ocly about 10 meters 
high, 33 fee:, has an atmoxeter a n i  a c:? showing 
the  wind speed acd a MiEd vane. Obviousiy, ever. 
though it's -- these  l o c a t i o n s  are  widely 
c - s t r i b u t e d  i n  space,  t h e r e ' s  m x e  of these thar. 

7 -  *.' :te year -- d;:::g :k.e yea: 15;; 
. .  f : ~  

:>at :r'e yea: 2 0 K ,  czincidecta!!y, is :he S&.E year 

cari unde:s:ar,d k.j: X:r:kd 

I t ' s  very i n t e x i v e ,  
I: has a Rix ture  of :radi::cca: 

s o x c e s  are s u r f a c e  stati0r.s  ei1e:y k: 
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are  f a i r l y  c lose  t o  Bismarck, da ta  coverage i s  
f a i r l y  adequate t h e r e .  

Here's an exarqle of an a c t u a l  depiction ci  
winas f roa  t n e  NEXRAD radar .  You can g e t  t h i s  or. 
the  interne:. h a  what is t h i s  f u t u r i s t i c  lookin; 
th ing?  We;;, l e t ' s  say t h e  winds a r e  fron t h e  
south/soutneast .  The green i n d i c a t e s  t h a t  the  Kinas 
are going toward t h e  instruroent here .  The red 
ind ica tes  t n e y ' r e  going a i c j .  And you have a 
depic t ion  o i  the  r a a i c  speea of t n e  winas ir, t e n s  
o f  co lo r  cooing ava:lable. And t h i s  is upaatec 
every 1C seconas, every hour, ana it occupies a 
v c i m  going a l l  the  say ou: here .  SO t h i s  i s  
zoctinucusi) avai:ab:e t o  t h e  Hationa: weather 
Serxce SitCE !,OX. An$, of course,  i t  also looKs 
a t  c..oucs ana i a i n s ,  and so on, DU: it has a clea: 
a i r  aode where it car. 33 winds. 
before .  

Clot3 arifts ,  tne cioua moving, tne 
s a c e i l i t e  
gnat  tne  m a s  are, so ii yoii s e e  a lone ly  cioccl :- 
t h e  S K I ,  :ns: f ee l  happy t h a t  t h e  kationa: h a m :  

a:c:~ng tca: cloud ana g e t t i n g  tne  bin: 

rc-ing ; ts  fo rem- ,  fo: vc,. So :!,ex 

hove: avaiiacle 

iigcre wt fron  the  d r i f t  v e l o c i t i  

axc :af t  a3ina UD anc aowc, t h e  kEX?J.P radar ,  an3 

4 2 4  
the  cioccls driiting the sky, believe 2: c: nc:, 
:nose oDze:vat:ons a r e  goin5 i n t o  t n i s  Nations: 
itiea:r,e: Service RUC model. They' r e  a u t o n a t i c a i l y  
ga:nered a x  q~aiity assurea .  

Tne previous one-hour f o : e m t  f ~ r  the  ne* 
n o x  a r e  usec i f  t n e r e ' s  a data-poo: regim, 50 
tnere  m g h t  ~e aata-poor regions.  T n e x ' s  l e s s  c i  
those than there  are,  obviously, h i t n o i t  these,  bu: 
i t  takes  aavantage of ,  a g a m ,  tne p:eGnos:ic mme! 
moving f r o n t s  a h g  i n t o  data-pccr  regions tha: car. 
guess or es:irrdte, in:tia!ize the  winos fo: thcse  
aata-poor reg ions ,  

Tne forecas t  and data  analys-s  node! 
accoin ts  for  ;and, water, mountain ci:cbiat:ons, 
lake ana sea breezes ,  snow cover, vege ta t ion ,  very 
sophis t ica ted  forecas t  model. The ha t iona i  Beather 
Service has noted t h a t  i t ' s  seeing from t h i s  moae: 
r e l a t i v e  t o  models i t ' s  had i n  the  pas:, t h a t  
t h e x ' s  b e t t e r  t e r r a i n  d e f i n i t i o n ,  Det te r  a n a l y s i s  
of small-scale  t e x t u r e  v a r i a t i o n s ,  and i t  uses, by 
the ~ a y ,  t o e  Mesoscale model version 5 for i t s  
ana lys i s  and f o r e c a s t .  I t ' s  emeaaed  wlthi?, the  FliC 
mode:, 

Wind analyses  are be:ter than p r e v i o i s  1;: models, as I mexioned .  The f r o m !  zones a r e  

.-. 
b e t t e r  depic ted  because it car. predlc: observ?rlc?.s 
of with -- observa t ions  of how t h e  frsc: wen; Q t: 
p r e d i c t i o c s  of how they weze going t c  gz Cy. 
has hem: near s u r f a c e  wind resclts due :c b e t t e r  
s:rface cnaracte::zatioz, 
r,ode:. It Knows t h e  s x i i  and i c e  ewe: a t  a*-  
times. The vers ion  2 mode: t h a t  i s  use$, t%: : 
used i n  t h i s  year 2 0 0 0  tiarabase, was fclly 
icplemented during t h e  yea: I$::, so  tne  yea: 
i s  r e a l l y  t h e  f i r s t  a v a i i a k i e  
i s  analyzed a t  40 l e v e l s  ir: tr! 
c o v e ~ a g e  of t h e  vertica:, and 
kcrizonta:. 
analyses of  the  observed W:L$S, k t  tr.e'; are  :.:t 
save i  by t h e  Nat ional  iu'eatner Se:v:ce. 
bathe :  Service i s  no: :r. t h e  b:sinesc 2 :  5 : :  

y l l ~ t i o r .  forecas t inq  c: ar,aiysis.  
private company caiiei So:twa:e xA;:::x a x  
Esviromenta! Services  C o x a n y ,  S S S S Z ; ,  ::.st :ses c 
nc PO:: s a t e l l i t e  receive: t c  :a;:nre a x  3:: 
: m e  analyses hcpxc  :hat SL?XCX 

 ax t c  do a Calpcff IF. 

A.:a I: 

I t  has a soiliveae:a::x 
1 .  

. "~ 

They are updated ever) k:, t x ~ e  

Tis !<;::::,?: 

5:: ::.e:e'.c 3 
- .  

So uhat  d i a  we dc? Se za:iea ::z, :;.e,> 
gays cs -- t h e y  k.9: 

t h e  yea: 23CO a 4 P -  
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:c tne soctheast .  This  i s  the type of 
Tn:s c i rcu la t ion  is now moving rapidly 

cnarac:e::zat:cc c i  wincs you cari ge t  from t h i s  ROC 

MAY 6, 7 ,  and 8, 2332 
I - .  

3 2 .  

I -  

.I\' 

& L o ,  I . " ? < . , -  , ' t .""2 :re "! 

:!.E ?!Y5 data  fc: t h i s  even: ar,i m e :  e v e s .  S z ?  

^ . I  A x  t h i s  is a v:s:a;::at: 
2 lces i . ,  ar,a Caiaesk K::: s ~ i i  
C a l p 2 f  gr;ci a t  va r ious  he:gr,:s. 
3 5  neters. 

po;n:s :c the direc:ior. cf the wind. Tnese 
s:a::ons, these :riangies show p:: the s c r i a c e  
s:a::ox, an: :hese blue c:rcles shoii ycl: where :he 
u p :  air s ta t ions  are  so t t a :  YO:: ca: see :nit the 
coverage i s  q,:te sparse :r. :he cpper reg:ocs. 

3u: I'm goina t c  shoii yc;: -- i ' r  gcing t o  
a s1m;lat:c: W,7e:E the t1r.e 15 now 

pvc,:: a s  we 11~s: saw g:tb, 5 

Tnis he:;r't Wac a t  
The ieng:). of 'ine a:ro\i a t  eact g r i d  

poiz: i s  Fropo:ticn?! :C t b . ~  speed. Cf ccc:se, :: 

iP,:t:Zl:zed to mid~ign t  OE the 3:d -- i w a n ,  on t h e  
6tt of Ma:ck he:e, and we're g c i n g  t o  see so r t  of 
translucent p u f f s  e c i t t i n g  from t h i s  source. I: car. 
s m  you how p f f s  ac tua l ly  evolve inside the t r d e l .  
h? ! ' G  c l i c k i n g  one hour a t  a tine. I 'm  a t  3 
o'clock i t  the corn ing  noii. The ~ c i i s  a i e  m a k i n g  a 
beeline :oward the North !nit k r e  fro:, one of these 
modeied sources, an3 we ca:, see that they are now 
star:inr; t o  matt the North Uci: a t  B o'clock i n  
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